Abstract. In assumption of well installed decay scheme the method provides a) exact balance relationships, b) lower (compared to the traditional techniques) uncertainties of recommended absolute emission probabilities of particles and gamma rays, c) evaluation of correlations between the recommended emission probabilities (for the same and different decay modes). Application of the method for the decay data evaluation for even curium isotopes led to paradoxical results. The multidimensional confidence regions for the probabilities of the most intensive alpha transitions constructed on the basis of present and the ENDF/B-VII.1, JEFF-3.1, DDEP evaluations are inconsistent whereas the confidence intervals for the evaluated probabilities of single transitions agree with each other.
Introduction
This study was basically motivated by the following reasons. As known most of decay schemes are not exactly balanced. As an example in Table 1 sums of absolute emission probabilities for particles and gammarays feeding the states and emitted from the states of daughter nucleus in decay of 244 Cm are presented (DDEP evaluation [1] ). These values are strongly disbalanced for 4 excited states.
The results of the evaluation must also meet the metrology requirements. GUM [2] defines the results of the multidimensional evaluation as complete if those contain three types of the data: vector of estimates, its covariance matrix and the confidence region. None of existing decay data evaluation methods provides such information for a set of the evaluated absolute emission probabilities.
These reasons stimulated the development of the decay data evaluation method providing the exact balance relationships and a calculation of the covariances between the evaluated decay data.
This study is also of interest from the theoretical point of view as an example of the analysis of multiparticle closed system.
Statistical model and basic equations
The problem of the evaluation of absolute emission probabilities of particles and gamma-rays with taking exact balance relationships into account can be reduced to a recurrent solution of a linear system of equations
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Here y and ε are the vectors (of dimension n >L) of measurements and unbiased random experimental errors, X is the matrix of sensitivity coefficients of the model function relative to the parameters
H is a matrix of dimension m × L, d is a vector of dimension m. The elements of the matrix H and the vector d are known. Type of the model function is determined by the physics of the problem
where
The evaluation problem defined by Eqs. (1)- (5) can be solved by a minimization of the functional
where λ T = (λ 1 , . . . ,λ m ) are the Lagrange multipliers.The functional (6) gets a minimum at
with a covariance matrix The right part of the expressions (7) and (8) consists of 2 terms. The first terms represent the solution of the classical least squares problem (LSP) and its covariance matrix. The second terms are the corrections to the LSP solution and its covariance matrix induced by the inclusion of the restriction (2) into evaluation process. The schemes of calculations can be organized as indicated in [3, 4] .
Results of calculations
The examples of an application of the method for the 242 Cm and 244 Cm decay data evaluation are given in Refs. [3, 4] . In Table 2 the 242 Cm and 244 Cm alpha emission intensities (for most strong transitions) calculated with the method of interest are presented compared to the ENDF/B-VII.1, JEFF-3.1 and DDEP evaluations.
At first glance, all the evaluated data for the 244 Cm (0,0) and (0,1) alpha transitions are consistent within declared uncertainties. However, a consideration of uncertainties of the recommended data for the multidimensional evaluations (carried out separately from the correlations) leads to incorrect interpretation of the evaluated results. An adequate interpretation of the multidimensional evaluations can be obtained by a construction of the confidence regions for each of the evaluations. In Fig. 1 the confidence regions of the (0,0) and (0, 1) 244 Cm alpha emission probabilities corresponding to present evaluation and the ENDF/B-VII.1, JEFF-3.1 and DDEP evaluations are shown. As seen from Fig. 1 a correct conclusion is following: the present evaluation is inconsistent with other evaluations since these evaluations don't take the strength of weak alpha transitions into account. At the same time making the projections of the confidence regions to x-and y-axis we can conclude that all the evaluations for the single (0,0) and (0,1) alpha transitions are consistent. 
Summary
The basic features of the method of self-consistent evaluation are as follows. A decay process is considered as a transformation of a closed system from one state to another one. The closure of the system is provided by taking exact balance relationships into account.
Unlike other techniques the method handles the parameters being evaluated as a multidimensional vector.
The self-consistency of the evaluated data is provided by applying the iterative procedure in calculations.
The inclusion of exact balance relationships in the evaluation process leads to significantly lower uncertainties of the evaluated data (compared to the traditional methods) and strong correlations between some of the evaluated parameters.
Application of the method for the decay data evaluation of even curium isotopes leads to paradoxical results. The two-dimensional confidence regions for the probabilities of intense alpha transitions constructed on the basis of present and the ENDF/B-VII.1, JEFF-3.1, DDEP evaluations are inconsistent whereas the confidence intervals for the evaluated probabilities of single transitions agree with each other. The effect is explained by taking exact balance relationships into account in present evaluation.
